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with such force that it causes the valves in the jugular and suh- 
clavian veins to close witli a snap, which he was able to hear over 
these veins as a clear, sharp sound preceding the first sound. 

Regarding the diagnosis, Shattuek says: ** Whether a presystolic 
souffle can he heard or not, tricuspid stenosis can be pretty safely 
diagnosticated if the patient is a female with rheumatic history, 
has mitral stenosis, perhaps also, aortic disease, and presents the 
evidences of prolonged or recurrent venous stasis of greater or less 
degree.” 

4 [ ;R 't that, including the eases here reported, the clinical 

diagnosis has been made in only ]."{ out of the I Do cases reported, 
indicates that recognition of the lesion is not easy. It is nearly 
always complicated by the physical signs of mitral and aortic 
disease and this helps to obscure the picture. Another factor must 
be taken into consideration, and that is, that many of the hospital 
cases are admitted in a moribund condition. This occurred in two 
instances in the present series and prevented careful study. 


THE OPERABILITY OF INTRAMEDULLARY TUMORS OF THE 
SPINAL CORD. 

A REPORT OF TWO OPERATIONS, WITH REMARKS UPON TIIE 
EXTRUSION OF INTRASPINAI. TUMORS . 1 

By Charles A. Klshero, M.D., 


Edwin Beer, A I.IX, 

AHMATANT TO -nit M.-IICICAI DEPAItTlIK.NT. NEl'IIOLOniCAL INuriTtm:. 
(From tin . 1 Surgical Department of the New Yuris Neurological Institute.) 


A study of the literature on intramedullary tumors of the spinal 
cord will show that almost all authors consider growths within 
tlie substance of the cord as inoperable. A few writers (Rothman, 
etc.) have suggested that such tumors might lie operated upon, 
hut Oppenhcim, Bruns, and others only mention tills possibility. 

Intramedullary tumors are not l>y any means as rare as ordi¬ 
narily they arc believed to lie. Thus Allen Starry quoting from 
Sehlesinger, states that among 302 tumors of the cord, 125 were 
within the cord substance. These included sarcoma, tubercular 
tumors, gumma, glioma, lipoma, cysticercus, neuroma, cholestca- 

1 Read at the meeting o{ the New York Neurological Society. November 1, 1910. 

•Tcit-book of Nervous Diseases, 1909, ji. 442. 
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tonm, myxoma, teratoma, adenoma (Benda), endothelioma, etc 
-Many of these intramedullary growths infiltrate the cord substance 
and increase in size by extending upward and downward, but some 
enlarge 111 their transverse diameter, arc encapsulated, and of small 
size, bowers 1 states that "these tumors in some cases blend with 
the substance of the cord, but in other instances they are bounded 
ny an area of softening which often isolates even invadin'' "rowths 
Some tumors arc sharply limited. The removal of such a tumor 
could hardly fail to cause a traumatic inflammation that would 
damage and perhaps destroy all of the elements of the cord at the 
spot and would probably be permanent in its effects.” 

If it can he done with little or no injury to the cord, there is 
tv i V rt ’ as [ )n " ,<K “' lliw ' (1 growths should not be removed 

, ,K K ' C some operators have in fact removed tumors from 
the substance of the cord, which appeared to them cxtramedullarv. 
behlesinger* declares that the tumors may bulge from the cord io 
such a degree that on first view they give the impression that tliev 
are extramedullary. 

During the past year we have twice encountered what we believe 
to have been an intramedullary growth of the cord, 1 and in each 
case, by a method to lie described, have removed the tumor from 
its nod m the cord substance. 

• o ASE gliomreama of the ccriicul curd (fifth 

"i"f seventh segment.*); laminectomy and remora! of the tumor 
in tiro Stages; recovery. Dr. II. L„ aged forty-two years, was referred 
to the surgical department for operation from the service of Dr 
J. I-menisci on January 12, 1909, with the following historv: After 
a sore throat in the spring of 1907, the patient began to suffer with 
pain ill the back of the neck, of a boring character. The pain grad¬ 
ually spread over the shoulders and down the arms, and was followed 
by numbness HI the right hand. For about two years these svmp- 
toms occurred in attacks, and between the attacks the patient felt 
well In the summer of 1909 she first began to notice some awk¬ 
wardness in the left arm, soon followed by considerable loss of 
power m the left arm, and later in the left leg. About this time the 
omnV," * , cxtrl ‘'"ities grew less marked. By the fall of 

lJIU the awkwardness had affected also the right upper and lower 
extremities, and the patient’s loss of power was so great that she 
had much difficulty in walking. Then followed a' rapid loss of 
power in the upper extremities, especially the left, and a recurrence 
of the pain m the back of the neck and shoulders. .Soon the lower 
limbs became weak- and stiff. 


• DLm.vcs of the Nervous System. 1S‘J!>. j>. fiojt. 

! i!“ nJ ( . buch <lcr 1>ath - Anatomic clcs Ncrvcnsyatems. p. 11 DO ct -vrj 
The first patient came from the .-orvicc of Dr. Fnmnfccl. nml the s-roml fn.n 
Ur. CoIIms. Wc art? tndchted to the*? Kcntlcmen for prrmi M ioo to a- 1 the h«-u, r 
reconLv 
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advisable to further enlarge the incision in the cord and allow the 
natural intramedullary pressure to gradually extrude the growth. 
The incision in the posterior column was then enlarged until it was 
1 cm. long. Under the eye there then occurred extrusion of a small 
mass which was clearly tumor tissue, and which seemed to he con¬ 
nected with a larger mass within the substance of the cord. 



Fio. 1 .—Cm* I. Verticals, hyperalgesia; horizontals, anesthesia; oblique lines. hyjxstheria 
anti hypalsesin. 


The operation had thus far lasted only forty minutes, and little 
Wood had been lost. The patient’s condition was, however, not 
very good; she looked pale, and her pulse was 120, and only of 
fair qualitv. I concluded, therefore, to desist from any further 
manipulations for the time being. The muscles were carefully 
sutured, together with interrupted catgut stitches, the fascia with 
a continuous stitch, and the skin edges united by a subcuticular 
suture. Voluminous dry dressing. 
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Hie patient was in good condition on tlie following dav but 
the second operation was delayed for one week. ' ’ 

lic'dciMo- 20; ^ t,lcr ? ncst,| esia; dressings removed; wound had 
Slftau^) Un,0n: "” U " d “"<1 ^ »"<! cord' 

•ilmJt 1 ® 8 * M m °r “I 58 ll0< * been extruded from the cord and I n- 
iTliwf"? and °" t0p ° f tl ' c c<ml between the fourth cervical 
and first dorsal segments. With little difficulty, verv slight handler 

: «“f i" S'^C 1 ,,R T i - WwK "^ he ‘-'oK5S3 

I OI Ita bed. 1 iiree interior nerve roots on the left side ended in 



r.o. uaMr-MBtol Dr __ _ _ ^ 

After careful cleansing of tlie cavity the edges of the nia were 

:X:^T hCT r U ?" c , Ci " EUt: tl,e dura dosed hv a running 
a n ' C silk, and the muscles and skin united hv catgut 
Utinxs. Dry dressing. Duration of operation, fifty-five minutes- 
condition of patient at end of operation good; pulse ]0S and of 
good quality; respirations regular and deep. ' 

ihe tumor that had been removed was of a reddish-brown color- 

ssssaSr - wsa 

Jhc patient made a rapid recovery from the operation The 

arlSto" 0 ' .. . .. ' lrCSSingS 

v^it'm^e'rrmrked - 

Itupid improvement followed. By the end of the fourth week the 
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patient was able to sit up out of bed, without assistance. The 
muscular power in the limbs improved rapidly; by the time she 
sit up out of bed, she had regained practically ail of her power 
in the right and very much power in the left upper limb. The 
paralysis of the triceps had disappeared. The muscular power in 
the lower extremities returned somewhat more slowly, but there 
was a constant and steady improvement. 



3 :~5" C *: **?*!?■ «cch» after the removal of the tumor: area, 

•haded similar to tbore in ^MC- I. Cfonw*. I.y,«-mlgcb to hut unci rold: circle^ analgia to l.rat 
nau cold. 


By the beginning of March (two months after the operation) 
she was able to stand on her feet and take a few steps when well 
supported; but her lower limbs, especially the left, were still very 
ataxic. Most of her sensory disturbances bad by this time dis¬ 
appeared (Fig. 3). 

At the present time, eight months after the operation, she can 
write and use the typewriter, and can walk considerable distances 
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Slic was much emaciated; her pulse was very weak; she was 
constantly wet from incontinence of urine. 

Marked tenderness to percussion over the third, fourth, and 
fifth cervical spines. Decided atrophy of intcrossci on both sides 
of upper extremities; marked flattening of thenar and hyjHithenar 
eminences. Arms do not seem atrophied. Flexion of forearms on 
arms is good; extension is decidedly weak; there is only a weak con¬ 
traction of the triceps muscle; all movements of arms and forearms 
are weak; reflexes at elbows and wrist-jerks cannot he obtained. 



1 here is complete paraplegia. with increased knee-jerks, ankle 
clonus, Habiuski, Oppetihrim, and Mcndel-Hcchtcrew. 

For sensory changes see Fig. 4. 

There is marked tenderness to pressure over the spinous processes 
of the third, fourth, and fifth cervical vertebne, especially over the 
fourth. 

February 10. J’nticnt has Ikjcii rapidly growing weaker. She 



r.4-i 


e'-shkiio, jiEKn: tumors of the smsal cord 


1 


l,rratlli »S- At times 
, ,{c “ 0Vil l °f fourth, 

,n tllc usual manner. In tlie unner n-irt^TX ' Sp "' CS an<l ,aminiB 
pulsation was marked: below no .ml ° f t '. c 1 cv I’« 5 « l <l"ra the 
vision of the dura for 5 , P "* 0 " l>c observed. In- 

fourth and sixth segments’nah^ ? ppca P i Inu . cl ' distended between 
this region a mnrk«T tnnw’f '" ' “T mnl substance reveals in 
the alfectcd^rca the "/ th * P :lrt °f the cord. Above 

the part of tbc coni in whichthe ton" I*" ls - l,c s markedly, while 

«-* - XttfELLZ Sitss 



F “’ ""Uo tumu, cervical ™u ^ ^ „„ 

atal^jr r ,«■• •• •*— to % - ot a. 

t .at in a few minutes irtVS T' cJ $ ° « reat 

.Vs it was well encapsulated it J! it. i " as extruded, 

and with pnmtiealhTo bt'lL \ ee" he“ * W "«• «*. 

been thorougblv irrigated with ^.i;,,* t ,c " oll "d m the cord had 
cord with the overlvbig nia w- s e ‘ , S, ; l,,t, . on - cavity in the 
fine silk, and the dum amfsoft tissue?! “l !" ,<! 1 rru l ,tc ' i sutures of 
The tumor (Fig. 3 measured Jur,™'" 1 ' llc us «al manner, 
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ing had a jerky character. Two and one-half hours later she sud- 
denly became pale, her pupils widely dilated, and no pulse could 
be felt at the wrist. A few minutes later the breathing stopped. 
In spite of active stimulation, artificial respiration, intratracheal 
insufflation of oxygen, her heart action became rapidiv poorer until 
death occurred. 

At the postmortem examination the wound was found in perfect 
condition; there were no clots in the cavity in the cord (Fig. 0).» 

Remarks. This patient grew worse so rapidly that operative 
interference, if done at all, had to be done without delay. The 
removal of the tumor, after its exposure, occupied two or three 
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F 10 .to-Port olm»,lcowl ,,I Mr, II.: d. n. pin: C. cool tiaaoe .1,1,„riei,„nf 
B«-nc mb; D. rant)- in Mil»tanre ul mnl Ml after removal of tumor. K. cwrd. 

'ZHIZ il? Dr '■ S ', ra “"' ,b ” Colvcnily Medical School, to the caaml- 

nation and followtns report on the tumor and cord: 

*Tbe tumor u a very cellular glioma. Tiro pier, ol gro.tti eaamioed baa a thin captor 
.hirb cunum. blood veaecla aod auto ml «ith Va» Uicwa .too. ' 
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dmtroycd by the growth or tbmogh il» removal. The aoteHor bom. aod their laoglioo eeB. 
am Imrly well pRoened. Tbc aolrnor apioal vemela. both artery and vein, am uouaually 
tamo aod tortuoua. nod auggoat that tbe>- may havo been concerned in lumidung the blood 
supply to tbc tumor. 
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minutes, and we therefore felt that it was justifiable to do the entire 
operation in one stage. The dura was fully exposed within ten 
minutes after the incision of the skin, and the tumor was out within 
twenty-two minutes of the first incision. 

It is very possible, however, that the unfortunate outcome might 
have been prevented if the operation had been done in two stages. 
The extrusion of the tumor occurred under the eye, and it would 
have been better to have allowed the cord structures to have accom¬ 
modated themselves to their new relations before the actual removal 
of the tumor. 

The above two operations for intramedullary tumors of the coni 
demonstrate that localized growths of the coni substance must 
not be considered as inoperable. They should be attacked by 
the neurological surgeon as readily as subcortical tumors of the 
orain. The results should be at least as good as those obtained 
in subcortical intracranial growths. A small incision in the lumbar 
cord near the posterior median fissure will injure only sensory 
fibers from the posterior roots of some sacral nerve fibers which 
regularly degenerate upward when the lower lumbar and sacral 
posterior nerve roots are divided. These sacral fibers at first occupy 
a position near the posterior median fissure of the cord, and in their 
upward course gradually come to lie nearer and nearer to the poste¬ 
rior surface of the posterior median column. The lumbar, dorsal, 
and cervical ascending fibers lie in order farther and farther for¬ 
ward, and arc not apt to be injured when a superficial incision in 
the posterior column near the median line is made. The main 
bundles of descending fibers in the posterior columns lie in situa¬ 
tions where they are not apt to be injured. 

From the above description of the course of fibers as given by 
Van Gchuehtcn, it follows that a small incision in the posterior 
median column will injure or divide fine ascending fibers which are 
derived from the posterior root fibers of the sacral, lumbar, and 
j)crhaps lower thoracic nerves. After having travelled a short 
distance in the posterolateral white column (column of 13urdach), 
they run up the posteromedian column (column of Goll) into the 
medulla oblongata. 

liased on the anatomical grounds above stated, the writers 
suggest the following method of treatment for intramedullary 
tumors of the cord. If after laminectomy and incision of the dura 
the surgeon finds that he has to deal with a localized intramedullary 
growth, he should make a small incision, about 1 cm. long, in the 
posterior median column a few millimeters outside of the posterior 
median fissure, at the spot where the growth seems to be nearest 
the surface of the cord. The incision should be deep enough to 
cut the pia and the substance of the column down to the tumor. 
The tumor will then begin to bulge through the incision. Xo matter 
how markedly the tumor will seem to bulge, the surgeon must not 
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attempt to remove the growth, for he wall he sure to cause gr,ne 
injurv to the cord. lie must leave it to nature to extrude the tumor. 

\s the normal intramedullary pressure mil tend to readjust itself, 
the growth, which has caused an increased pressure, will he gradually 
pushed out of its lied. Nature will do this by a slow and gradual 
process, and the tumor will he slowly extruded, with a niinimuui of 
injury of nerve fillers. Therefore, after the small incision into t c 
cord has been made, the muscles and skill must be closed and the 
actual removal of the growth left to a second operation.; After 
about one week the wound is reopened and the tumor, which will 
in all probability be found outside of the cord, can be remov ed b„ 
dividing the few adhesions which remain. If the manipulations 
arc done with delicacy and care, no injury should be doner to tic 
cord substance. When the tumor has been removed, the p a 
should he closed by fine silk sutures, and the tlura, muscles, and 
skin sutured in the usual manner. 

In the ease.of intramedullary tumors which extend over a large 
number of segments, and which infiltrate the cord substance, a 
small incision into the cord made in the manner above describe 
at the level of the most marked symptoms, may allow of the partial 
extrusion of the tumor, with perhaps amelioration of the =Xmptoius 
It is not at all beyond the range of possibility that some casts 
of spinal gliosis, syringomyelia, and hematomyeha will come iito 
the domain of the surgeon. It is perfectly feasible to draii a ecn- 
tral cavitv in the cord into the subdural space, and perhaps prevent 
the symptoms due to pressure of the fluid upon the nerve h iers. 
In the same way it may be possible to benefit certain eases of hen a- 
tomyclia by allowing the blood clot to be extruded from the sub- 

St The "methodTif treatment above described we have called the 
“extrusion of intramedullary tumors. We believe that t lie .a 1 h 
cation of the principle of extrusion to the surgery of intramedullar 
growths of the cord will open up a new field to neurological surgerv. 
The eases which arc reported in this paper are presented as ev idenct 
in favor of this view. 5 
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• In a paper ,,,.1,11,1, cl in October. 1«». to," nn.l 1'™'" "“'7 
jn C the lability of the delivery of brain tumor, by the pr^surv from 



